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1.0 PURPOSE

This John C. Stennis Space Center (SSC) standard (SSTD) outlines the qualified Gas Tungsten
Arc Welding (GTAW) procedure for use in weldiMpnel Alloy (ASME P-No. 42)to Carbon
Steel(ASME P-No. 1)at SSC.

2.0 APPLICABILITY

This SSTD applies to all contractor and subcontractor personnel involved with the welding of
Monel Alloy (ASME P-No. 42)to CarbonSteel(ASME P-No. 1)at SSC.

3.0 REFERENCES
All references are assumed to be the latest version unless otherwise indicated.

ASME Boiler and Pressure Vessel Code, SectiomMalterials

ASME Boiler and Pressure Vessel Code, SectioWWglding Brazing and Fusing
Qualifications

ASME B31.3,Process Piping

ASTM A105, Standard Specification fa@arbon Steel Forgings for Pipingypplications

ASTM A106, Standard Specification for Selaas Carbon Steel Pipe for Higlemperature
Service

ASTM A234,Standard Specification for Piping Fittings of Wrought Carbon Steel alog Al
Steel for Moderate and Highemperature Service

ASTM B127,Standard Specification for Nick&€lopper Alloy (UNS N04400) Plate, Sheet, and
Strip

ASTM B163,Standard Specification f@eamless Nickel and Nickel Alloy Condenser and Heat
Exchanger Tubes

ASTM B164,Standard Specification for Nick€opper Alloy Rod, Bagand Wire

ASTM B165,Standard Specification for Nick€lopper Alloy (UNS N04400) Seamless Pipe and
Tube

ASTM B366,Standard Specification fd-actory-made Wrought Nickel and Nickel Alloy Fittings

ASTM B467,Standard Specification for Welded Copiickel Pipe

ASTM B564,Standard Specification for Nickel Alloy Forgings

ASTM B725 Standard Specification for Welded Nickel (UNS N02200/UNS N02201) and Nickel
Copper Alloy (UNS N04400) Pipe

ASTM B730 Standard Specification for Welded Nickel (UNS N02200/NB&201) and Nickel
Copper Alloy (UNS N04400) Tube

AWS Welding Handbook

FED QQN-281,Federal Specification: NickgCopper Alloy Bar, Rod, Plate, Sheet, Strip, Wire,
Forgings, and Structural and Special Shaped Sections

MIL -N-24106,NickelCopper Alloy BarsRods and Forgings
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MIL -T-1368,Military Specification for Tube and Pipe, Nickébpper Alloy, Seamless and
Welded

MIL -T-23520,Tube and Pipe, Nické&Lopper Alloy, Seamless, Air Melted

SAE AMS 4544 NickelCopper Alloy, Corrosion Resistant, Sheet, Strip Btade 67Ni30Cu,
Annealed

SAE AMS 4574 NickelCopper Alloy, CorrosiofResistant, Tulnig, Seamless 6748iLCu
Annealed

SAE AMS 4575 NickelCopper Alloy TubingBrazed, CorrosiofResistant, 67N81Cu,
Annealed

SAE AMS 4730NicketCopper Alloy Wire, Corrasn-Resistant, 67N81Cu Annealed

SAE AMS 4731 NickelCopper Alloy Wire and Ribbon, Corrosiétesistant, 67N81Cu,
Annealed

SPR 1440.1Records Management Program Requirements

SPR 8715.1Safety and Health Program Requirements

SSTD-80700005CONFIG, SSCPreparation, Review, Approval, and Release of SSC Standards

SSTD80700013WELD, Classes of Welding Inspection
SSTD80700014WELD, Qualifying Welders and Weld Procedures

4.0 RESPONSIBILITIES

a. Users of thiSSTDshall comply with its requirements, ensuse of the correct version

of thisSSTDand the documents it references, and inform the appropriate organization of

needed changes in accordance with S80D0-0005CONFIG.

b. Responsibilities for the use and control of tB8TDand for the review andpproval of
revisions or cancellation of thBSTDshall be as specified in SST&70:0005CONFIG
and the applicable documents referenced therein.

5.0 REQUIREMENTS AND PROCEDURES

a. This procedure shall be used for welding &iNS N04400 base metal (Mon&D0)
meetingone or more of the following specifications:

SAE AMS 4544, 4574, 4575, 4675, 4730, 4731

ASME SB127, SB163, SB164, SB165, SB564

ASTM B127,B163, B164, B165, B366, B564, B4677H5, B730
FED QQN-281

MIL -N-24106, MIL-T-1368, MIL-T-23520
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6.0

The carbon steel to be welded shall SME P-No.1, Group 2 material as listed in
ASME Boiler and Pressure Vessel Code, Section IX, and with allowable stress equal to
or higher than those of ASTM A105, A106 Grade C, or A234 Grade WPC materials per
ASME B31.3.

Items denoted as essential variables in the attagbkbprocedure specificatiofe/PS
shall not be altered when using the WRS dternate WPS may be used only if
approved prioto use by the NASA SSC Center OperatiDesign & Construction

Project Management DivisiofPMD), the NASA SSC Center Operations Directorate
Operatons and Maintenance Division D), the NASA SSC Engineering afest
Directorate (E&ID), the NASA SSCSafety and Mission Assurance&MA) Office, and

in accordance with ASE Boiler and Pressure Vessel Codes, Section IX, requirements

The attached Procedure Qualification Records (PQW®),34Monel/CSteel/GTAW|s
aPQR for the original qualification ¢his WPS When performing new qualifications, a
new PQR should bidled out showing all pertinent data and results of the weld
procedure qualification.

Welders shall be qualified in accordance with SSSTG-0014WELD.

Inspection methods for welds shall be in accordance with S®IMM-0013WELD.

All procedues shall be performed in compliance with applicable requirements in SPR
8715.1. If ever there is a conflict between this standard and the SPR, the SPR shall
superseded this standard.

RECORDS AND FORMS

Records required by the procedures of this SSA#@I be maintained in accordancehwi
SPR 1440.1 and as specified in this SSTD.

All records and forms are the latest version unless otherwise indicated.

Forms may be obtained from the SSC Electronic Forms repository or from the NASA
SSC Formdvanagement OfficeiQuality Records are identified in the SSC Master
Records Index.

The original, signed WPS and PQR documents (copies of which are provided as
attachments in Section 8.0 of this SSTD) shall be maintained in Central Engineering Files
(CEF).
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7.0 ACRONYMS AND ABBREVIATIONS

AMS
ASME
ASTM
CEF
E&TD
GTAW
MIL
NASA
OMD
PMD
PQR
S&MA
ssc
SSTD
SPR
WPQ
WPS

Alpha Magnetic Spectrometer

American Society of Mechanical Engineers
American Society for Testing and Materials
Central Engineering Files

Engineering & Test Directorate

Gas Tungsten Arc Welding

Military

National Aeronautics and Space Administration
Operations and Maintenance Division
Project Management Division

Procedure Qualification Record

Safety & Mission Assurance

John C. Stennis Space Center

John C. Stennis Space Center Standard
Stennis Procedural Requirements

Welder Performance Qualification

Weld Procedure Specifications
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ATTACHMENT A: WELDING PROCEDURE SPECIFICATIONS (WPS)

National Aeronautics and

Space Administration

John C. Stennis Space Center

Stennis Space Center, MS 39529-6000

ASME - WELDING PROCEDURE SPECIFICATIONS (WPS)

Welding Procedure Specification Record Number Date Revision Number
34-042 September 10, 2019 2
Qualified To Company Name

ASME Boiler and Pressure Vessel Code Syncom Space Services (S3)
Supporting PQR(s) Reference Docs.

34-Monel / Carbon Steel / GTAW SSTD-8070-0036-WELD

Scope Joint

Welding Monel Alloy to Carbon Steel Single / Double V Groove, Single / Double U Groove. All fillets.

BASE METALS THICKNESS RANGE QUALIFIED
Type UNS04400 P-no. 42 Grpno. lor2 min ASwelded T P

Welded To See Note A. Pno. 1 Grpa, Complete Pen. 063" 58" N/A N/A
) e ——— — |Complete Pen.
Backing  None P-no. Grp-no. ___ (Impact Tested
Retainers None Impact Tested
Notes See Note B. Fillet Welds ALL N/A N/A
DIAMETER RANGE QUALIFIED
_ As-welded With PWHT
Min. Max. Min. Max.
Nominal Pipe Size All N/A N/A
FILLER METALS THICKNESS RANGE QUALIFIED
Process SFA Classification  F-no. A-no. Chemical Analysis or Trade Name _ As-welded _With PWHT
Min. Max. Min. Max.
GTAW 5.14  ErNicu-7 42 See Note B. 063" 58" N/A N/A

Cons. Insert . NA
Flux . NA
WELDING PROCEDURE

Welding Process GTAW

Type Manual
Minimum preheat/interpass temperature (°F) B0°F
Maximum interpass temperature (°F) 200°F
Tungsten Size 1/16" - 1/8"
Tungsten Type Thoriated EWTH-2
Filler Metal Size (in.) 1/16" - 1/8"
Layer Number Root, Fill and Cap
Position of Groove All

Weld Progression up
Current/Polarity DC / DCEN (-)
Amperes 70 - 140
Volts 13-20
Travel Speed (in./min) 3-5ipm
Maximum Heat Input (kjfin}
DC Puising Current

Shielding:  Gas Type Argon 299.9% (See Note D.)
Flow Rate (cfh) 30-35 —
Trailing: Gas Type None o
Flow Rate (cfh}
Backing: Gas Type Argon 299.2% (See Note E.)
Flow Rate (cfh) 10
String or Weave String or Weave
Orifice/Gas Cup Size 4t08
Multi/Single Pass per Side Either - Max. Deposit Per Pass = 1/4"
Weld Deposit Chemistry o
Notes B

SSC-937 (05/2019) Page 1 0f 3
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National Aeronautics and

Space Administration

John C. Stennis Space Center

Stennis Space Center, MS 39529-6000

ASME - WELDING PROCEDURE SPECIFICATIONS (WPS)

Welding Procedure Specification Record Number Date Revision Number
34-042 September 10, 2019 2

Qualified To Company Name

ASME Boiler and Pressure Vessel Code Syncom Space Services (83)

BASE METALS

Peening Not allowed. 1 B
Surface Preparation See Notes C.

Initial/interpass Cleaning  See Note C.

Back Gouging Method Thermal or Mechanical, if required. (Grind 1/16" if thermal.)

POSTWELD HEAT TREATMENT

Temperature None

Time and Temperature None

Other None _
NOTES

A. Base Metals - Welded To: SA105 or SA106, Grade C.
B. Details: Two layers of buttering shall be applied to the groove face of the Carbon Steel. Buttering shall be applied with

electrodes of Er Ni-Cu-7 and shall be done in the flat position. Figure 1 shows typical groove detail examples. No Pass greater
than 12.7 mm (0.5") thick.

C. For grinding or brushing of base metal, use aluminum oxide grinding wheel not previously used on Carbon Steel and use virgin

S/S brush not previously used on Carbon Steel. Grind, brush, etc. 2" both sides of weld joint.
Grind, brush, etc. 2" both sides of weld joint.
Repair: Grind with aluminum oxide grinding wheel followed by brushing with S/S brush.

D. High flow of shielding gas flow over molten puddle is required to eliminate nitrogen absorption from atmosphere.

E. Minimum 10 minutes of back purge prior to welding.

Signature 1 Signature 2

e 2N 2 — S —
Engineer Name Signature / Quality Name Signature
Doug Dike ) / . George Smith
Date Date 3
7/4]15 | < 9/4/2012 | M_
/T 7 7 T
Signature 3 Signature 4
Customer Reviewer Name Signature Customer Name Signature
Benjamin McGrath 5
Biie o s i ——— a-[’gg . M’:zlél Date
G/adlss

$SC 937 (05/2019) Page20f 3
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‘< - H_ - J
B, = 0013
"BACKING
WELD

/" National Aeronautics and
Space Administration ASME - WELDING PROCEDURE SPECIFICATIONS (WPS)
John C. Stennis Space Center
Stennis Space Center, MS 38529-6000 !
Welding Procedure Specification Record Number | Date | Revision Number |
34-042 September 10, 2019 (2 ;‘
Qualified To Company Name ' 1
AS@ Bnilf:r and Pressure Vpsse! Code Syncom Space Services (83)
W oint
048
1

T S
=. | R
T 1

*BACKING

WELD

TYPICAL DETAILS FOR WELDED BUTT JOINTS

MOTE; ALL

* BEFORE WELDING FROM BACK BIDE, GRIND WELD TO CLEAN METAL

SSC-937 (05/2019)
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ATTACHMENT B: WELDING PROC EDURE QUALIFICATION RECORD (PQR)




